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(57) Abstract : 

PURPOSE: To provide a method of manufacturing a layered chip transformer 
which is capable of easily providing a product which is easily 
controlled in a linear range attendant on magnetic saturation and in 
impedance and enhanced in general-purpose properties. 
CONSTITUTION: Coil conductor patterns are formed in layers and 
electrically connected together for the formation of a coil, or magnetic 
sheets where no coil conductor pattern is formed are layered to form a 
first magnetic layer part 2, other magnetic sheets where a coil 
conductor pattern is formed respectively are layered to form a second 



magnetic layer part 6, and a non-magnetic insulating layer 4 is 
interposed between the layer parts 2 and 6 for the formation of a 
layered chip transformer. The magnetic layer parts 2 and 6 and the non- 
magnetic insulating layer 4 are sintered or bonded into one piece after 
they are assembled together. 
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CLAIMS 
[Claim(s) ] 

[Claim 1] The 1st magnetic-substance laminating section which comes to 
carry out the laminating of the magnetic-substance sheet of two or more 
sheets which does not form the coil conductor pattern, It comes to carry 
out the laminating of the magnetic-substance sheet of two or more sheets 



in which the magnetic-substance sheet of two or more sheets and coil 
conductor pattern which do not form the conductor pattern were formed. 
Or it is formed two or more, and — the magnetic-substance sheet in 
which the coil conductor pattern was formed — concentrically — about - 
- the coil conductor pattern of 3/4 turn — 1 — Shift 90 degrees of 
relative positions at a time one by one, and the laminating of these 
magnetic-substance sheets is carried out so that the termination of one 
coil conductor pattern of the magnetic-substance sheet which adjoins up 
and down, and the start edge of the coil conductor pattern of another 
side may counter. By repetition of connecting conductively the 
termination of one coil conductor pattern of both the adjoining 
magnetic-substance sheet and the start edge of the coil conductor 
pattern of another side through the through hole currently formed in the 
start edge of the coil conductor pattern of another side The laminating 
mold chip transformer by which the 2nd magnetic-substance laminating 
section in which the continuous coil was formed makes it counter with 
the 1st magnetic-substance laminating section, laminating arrangement is 
carried out, and it comes to insert a nonmagnetic insulator layer 
between them. 

[Claim 2] It comes to carry out the laminating of the magnetic-substance 
sheet of two or more sheets in which the magnetic-substance sheet of two 
or more sheets and coil conductor pattern which do not form the coil 
conductor pattern, respectively were formed. Or it is formed two or more, 
and — the magnetic-substance sheet in which the coil conductor pattern 
was formed — concentrically — about — the coil conductor pattern of 
3/4 turn — 1 — Shift 90 degrees of relative positions at a time one by 
one, and the laminating of these magnetic-substance sheets is carried 
out so that the termination of one coil conductor pattern of the 
magnetic-substance sheet which adjoins up and down, and the start edge 
of the coil conductor pattern of another side may counter. By repetition 
of connecting conductively the termination of one coil conductor pattern 
of both the adjoining magnetic-substance sheet and the start edge of the 
coil conductor pattern of another side through the through hole 
currently formed in the start edge of the coil conductor pattern of 
another side The laminating mold chip transformer by which laminating 
arrangement was carried out so that it might counter through a 
nonmagnetic insulator layer, and so that the coil of the 1st and 2nd 
magnetic-substance laminating sections might go around the 1st and 2nd 
magnetic-substance laminating sections in which it comes to form the 
continuous coil in the same direction. 

[Claim 3] That from which the thickness of the 1st magnetic-substance 



laminating section which comes to carry out the laminating of the 
magnetic-substance sheet of two or more sheets which does not form the 
coil conductor pattern differs two or more It comes to carry out the 
laminating of the magnetic-substance sheet of two or more sheets in 
which the magnetic-substance sheet of two or more sheets and coil 
conductor pattern which do not form the conductor pattern were formed. 
Or it is formed two or more, and — the magnetic-substance sheet in 
which the coil conductor pattern was formed — concentrically — about - 
- the coil conductor pattern of 3/4 turn — 1 — Shift 90 degrees of 
relative positions at a time one by one, and the laminating of these 
magnetic-substance sheets is carried out so that the termination of one 
coil conductor pattern of the magnetic-substance sheet which adjoins up 
and down, and the start edge of the coil conductor pattern of another 
side may counter. By repetition of connecting conductively the 
termination of one coil conductor pattern of both the adjoining 
magnetic-substance sheet and the start edge of the coil conductor 
pattern of another side through the through hole currently formed in the 
start edge of the coil conductor pattern of another side That from which 
the coil conductor pattern of the 2nd magnetic-substance laminating 
section which comes to form the continuous coil differs two or more And 
the manufacture approach of the laminating mold chip transformer which 
assembles the laminating mold chip transformer which inserted the 
insulator layer by preparing each two or more nonmagnetic insulator 
layers from which thickness differs, choosing a proper thing according 
to an application, and combining them. 

[Claim 4] The manufacture approach of the laminating mold chip 
transformer which prepares the nonmagnetic insulator layer for the 1st 
and 2nd magnetic-substance laminating section lists in the state of 
Green, and sinters a proper thing after combination and sticking-by- 
pressure unification by claim 3. 

[Claim 5] The manufacture approach of the laminating mold chip 
transformer according to claim 4 characterized by using Zn ferrite as a 
nonmagnetic insulator layer. 

[Claim 6] The manufacture approach of the laminating mold chip 
transformer which fixes and assembles them with adhesives after being in 
the condition which sintered the 1st and 2nd magnetic-substance 
laminating sections, and preparing the nonmagnetic insulator sheet and 
combining a proper thing by claim 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the laminating mold 
chip transformer used as a transformer or an inductor in various 
electronic equipment, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Various electronic equipment has the 
strong demand of a miniaturization and handicap-izing, and small and 
light-ization is strongly called for also for the transformer used for 
it. The laminating mold chip transformer is expected as what fills such 
a demand enough. 

[0003] Two or more sheet laminating of the magnetic-substance sheet 
which formed the coil conductor pattern by printing etc. is carried out, 
and the laminating mold chip transformer in which one or the coil beyond 
it was formed is known by connecting electrically the coil conductor 
pattern on each magnetic-substance sheet through a through hole etc. In 
order to adjust the magnetic properties of the transformer constituted 
by this kind of chip transformer or to prevent magnetic saturation, it 
is well-known to make a nonmagnetic insulator layer insert into a 
magnetic path. The conventional laminating mold chip transformer is 
manufactured by one sintering after assembly as a magnetic-substance 
sheet using the so-called non-sintered green sheet. 
[0004] 

[Problem(s) to be Solved by the Invention] The laminating mold chip 
transformer by sintering does not really using a green sheet have the 
adjustment function of magnetic properties. And there was a fault that 
produced the variation in a property in the manufacture process after 
making a nonmagnetic insulator layer insert, or versatility was missing. 
[0005] Therefore, the adjustment and impedance adjustment of the 



linearity range accompanying magnetic saturation are easy for the 
purpose of this invention, and it is offering the laminating mold chip 
transformer which can offer easily the product which was moreover rich 
in versatility, and its manufacture approach. 
[0006] 

[Means for Solving the Problem] The laminating mold chip transformer by 
invention according to claim 1 The 1st magnetic-substance laminating 
section which comes to carry out the laminating of the magnetic- 
substance sheet of two or more sheets which does not form the coil 
conductor pattern, It comes to carry out the laminating of the magnetic- 
substance sheet of two or more sheets in which the magnetic-substance 
sheet of two or more sheets and coil conductor pattern which do not form 
the conductor pattern were formed. Or it is formed two or more, and — 
the magnetic-substance sheet in which the coil conductor pattern was 
formed — concentrically — about — the coil conductor pattern of 3/4 
turn — 1 — Shift 90 degrees of relative positions at a time one by one, 
and the laminating of these magnetic-substance sheets is carried out so 
that the termination of one coil conductor pattern of the magnetic- 
substance sheet which adjoins up and down, and the start edge of the 
coil conductor pattern of another side may counter. By repetition of 
connecting conductively the termination of one coil conductor pattern of 
both the adjoining magnetic-substance sheet and the start edge of the 
coil conductor pattern of another side through the through hole 
currently formed in the start edge of the coil conductor pattern of 
another side The 2nd magnetic-substance laminating section in which the 
continuous coil was formed makes it counter with the 1st magnetic- 
substance laminating section, laminating arrangement is carried out, and 
it comes to insert a nonmagnetic insulator layer between them. 
[0007] The laminating mold chip transformer by invention according to 
claim 2 It comes to carry out the laminating of the magnetic-substance 
sheet of two or more sheets in which the magnetic-substance sheet of two 
or more sheets and coil conductor pattern which do not form the 
conductor pattern, respectively were formed. Or it is formed two or more, 
and — the magnetic-substance sheet in which the coil conductor pattern 
was formed — concentrically — about — the coil conductor pattern of 
3/4 turn — 1 — Shift 90 degrees of relative positions at a time one by 
one, and the laminating of these magnetic-substance sheets is carried 
out so that the termination of one coil conductor pattern of the 
magnetic-substance sheet which adjoins up and down, and the start edge 
of the coil conductor pattern of another side may counter. By repetition 
of connecting conductively the termination of one coil conductor pattern 



of both the adjoining magnetic-substance sheet and the start edge of the 
coil conductor pattern of another side through the through hole 
currently formed in the start edge of the coil conductor pattern of 
another side Laminating arrangement is carried out and it becomes so 
that it may counter through a nonmagnetic insulator layer, and so that 
the coil of the 1st and 2nd magnetic-substance laminating sections may 
go around the 1st and 2nd magnetic-substance laminating sections in 
which it comes to form the continuous coil in the same direction. 
[0008] The manufacture approach of the laminating mold chip transformer 
by invention according to claim 3 That from which the thickness of the 
1st magnetic-substance laminating section which comes to carry out the 
laminating of the magnetic-substance sheet of two or more sheets which 
does not form the coil conductor pattern differs two or more It comes to 
carry out the laminating of the magnetic-substance sheet of two or more 
sheets in which the magnetic-substance sheet of two or more sheets and 
coil conductor pattern which do not form the conductor pattern were 
formed. Or it is formed two or more, and — the magnetic-substance sheet 
in which the coil conductor pattern was formed — concentrically — 
about — the coil conductor pattern of 3/4 turn — 1 — Shift 90 degrees 
of relative positions at a time one by one, and the laminating of these 
magnetic-substance sheets is carried out so that the termination of one 
coil conductor pattern of the magnetic-substance sheet which adjoins up 
and down, and the start edge of the coil conductor pattern of another 
side may counter. By repetition of connecting conductively the 
termination of one coil conductor pattern of both the adjoining 
magnetic-substance sheet and the start edge of the coil conductor 
pattern of another side through the through hole currently formed in the 
start edge of the coil conductor pattern of another side That from which 
the coil conductor pattern of the 2nd magnetic-substance laminating 
section which comes to form the continuous coil differs two or more And 
two or more nonmagnetic insulator layers from which thickness differs 
are prepared for each, a proper thing is chosen according to an 
application, and the laminating mold chip transformer which inserted the 
insulator layer is assembled by combining them. 

[0009] The manufacture approach of the laminating mold chip transformer 
by invention according to claim 4 prepares the nonmagnetic insulator 
layer for the 1st and 2nd magnetic-substance laminating section lists in 
the state of Green, and after it combines a proper thing by claim 3, it 
sinters it. 

[0010] The manufacture approach of the laminating mold chip transformer 
by invention according to claim 5 is characterized by using Zn ferrite 



as a nonmagnetic insulator layer in the manufacture approach according 
to claim 4. 

[0011] The manufacture approach of the laminating mold chip transformer 
by invention according to claim 6 is in the condition which sintered the 
1st and 2nd magnetic-substance laminating sections, and prepares the 
nonmagnetic insulator sheet, and after it combines a proper thing by 
claim 3, it fixes and assembles them with adhesives. 
[0012] 

[Function] In the chip transformer of this invention, by dividing into 
the two magnetic-substance laminating sections, the thickness or the 
coil number of turns of each magnetic-substance laminating section can 
be adjusted easily, and the field level, i. e. , the linearity range, and 
the impedance which result in magnetic saturation can be easily made 
adjustable. 

[0013] By dividing a transformer into the two magnetic-substance 
laminating sections, and considering as the structure of making a 
nonmagnetic insulator layer inserting between each division part if 
needed, a magnetic gap dimension can be easily adjusted by the thickness 
of a nonmagnetic insulator layer, and can respond to the property 
demanded as a transformer easily. 

[0014] By the manufacture approach of this invention, the laminating 
mold chip transformer of a request property can be manufactured easily, 
without spoiling the engine performance. 
[0015] 

[Example] Hereafter, the example of this invention is explained with 
reference to a drawing. 

[0016] Drawing 1 shows the laminating cross section of the 1st example 
of the laminating mold chip transformer concerning this invention. This 
chip transformer is order from the 1st magnetic-substance laminating 
section 2, the nonmagnetic insulator layer 4, and the 2nd magnetic- 
substance laminating section 6 from the lowest layer. The 1st magnetic- 
substance laminating section 2 carries out two or more sheet laminating 
of the magnetic-substance sheet without the below-mentioned coil 
conductor pattern according to a desired characteristic value (magnetic 
reluctance, magnetic saturation, and inductance), for example, thickness 
is about 1.0mm. The thickness of about 0.1mm (= 100 micrometers) and the 
2nd magnetic-substance laminating section 6 is about 2. 6mm, and the 
thickness of the nonmagnetic insulator layer 4 is equipped with 3 sets 
of coils CI, C2, and C3 of the concentric arrangement of 13 turns, ten 
turns, and 7 turns sequentially from the outside. Each magnetic- 
substance sheet which constitutes the magnetic-substance laminating 



sections 2 and 6 consists of a nickel-Zn system ferrite sheet with a 
thickness of about 100 micrometers (= 0.1mm). However, since there is no 
coil section depending on the case, the 1st magnetic-substance 
laminating section 2 has usable low specific resistance material, for 
example, can use the Mn~Zn system ferrite which are high flux density 
and high permeability material, and can aim at a functional improvement. 
The nonmagnetic insulator layer 4 can choose the thin sheet (trade name 
"a Mylar") of polyethylene terephthalate, nonmagnetic Zn ferrite, or its 
both as the manufacture approach, i. e. , unification, by whether the 
adhesion approach is taken or the sintering approach is taken. As a Zn 
ferrite, it is Fe 203, for example. 47. 7-mol%, ZnO The thing of 52. 3- 
mol% of presentation can be used, this nonmagnetic insulator layer 4 — 
thickness — 100-200 micrometers — it is — thickness — getting it 
blocked — it is inserted in order to adjust a magnetic gap, and it 
considers as a value from which a desired characteristic value (magnetic 
reluctance, magnetic saturation, and inductance) is acquired, in 
addition, the flat-surface dimension of this transformer — at most — 
it is 10x10 (mm) extent. 

[0017] The 2nd magnetic-substance laminating section 6 consists of what 
carried out the laminating of the magnetic-substance sheets S1-S17 of 17 
convenience which printed the silver paste and the magnetic-substance 
sheet S18 of several sheets without a coil conductor pattern with a 
width of face [ of 150-600 micrometers ], and a thickness of 15 
micrometers to the magnetic-substance sheet S18 and S17 — one by one as 
a coil conductor pattern for forming coils CI, C2, and C3, as shown in 
drawing 3 . 

[0018] The coil conductor pattern of about 3/4 turn is fundamentally 
formed in each magnetic-substance sheets S1-S17 like illustration. The 
coil conductor patterns 10, 11, 25, and 26 for coil CI are formed in 16 
and 17, respectively, the magnetic-substance sheets SI, S2, and S — The 
coil conductor pattern 12 for coil CI, the coil conductor pattern 30 for 
22-24, and coil C2, and 40-42 are formed in the magnetic-substance sheet 
S3, and S13-S15 in the said alignment, respectively. Moreover, the coil 
conductor patterns 13-21 for coil CI, the coil conductor patterns 31-39 
for coil C2, and the coil conductor patterns 50-58 for coil C3 are 
formed in magnetic-substance sheet S4-S12 in the said alignment, 
respectively. The 2nd end-winding child T12 of the coil conductor 
pattern 26 to the coil CI is drawn for the 1st end-winding child Til of 
a coil CI from the coil conductor pattern 10 by the front side face of a 
sheet again. Similarly, the 2nd end-winding child T22 of the coil 
conductor pattern 42 to the coil C2 is drawn for the 1st end-winding 



child T21 of a coil C2 from the coil conductor pattern 30 by the back 
side face of a sheet again. The 2nd end-winding child T32 of the coil 
conductor pattern 58 to the coil C3 is drawn for the 1st end-winding 
child T31 of a coil C3 from the coil conductor pattern 50 by the right 
lateral of a sheet again. 

[0019] To the termination of the coil conductor pattern 10 on the 
magnetic-substance sheet SI which adjoins, respectively, for example, a 
magnetic-substance sheet It is connected conductively through the 
through hole which the start edge of the coil conductor pattern 11 on 
the adjoining magnetic-substance sheet S2 is not illustrating. Like the 
following, the termination and the start edge of things which the coil 
conductor patterns 11-26 on the magnetic-substance sheet S2 - S17 adjoin 
are electrically connected as the broken line shows, and the coil CI 
which has the end-winding children Til and T12 is formed. The coil C2 
which has the end-winding children T21 and T22 is completely similarly 
formed by connecting electrically the termination and the start edge of 
things which the coil conductor patterns 30-42 on the magnetic-substance 
sheet S3 - S15 adjoin. Furthermore, the coil C3 which has the end- 
winding children T31 and T32 is formed by connecting electrically the 
termination and the start edge of things which the coil conductor 
patterns 50-58 on magnetic-substance sheet S4 - S12 adjoin. 
[0020] In the transformer constituted as mentioned above, the coil CI of 
about 13 turns is constituted between a terminal Til and T12, the coil 
C2 of about 10 turns is constituted between a terminal T21 and T22, and 
the coil C3 of about 7 turns is constituted between a terminal T31 and 
T32. 

[0021] In the transformer of drawing 1 , the magnetic-substance sheet 
side with which the coil of the magnetic-substance laminating section 6 
does not exist forms one York of an iron core. York of another side is 
formed of the magnetic-substance laminating section 2. The nonmagnetic 
insulator layer 4 which intervenes in the middle constitutes the 
magnetic gap in a magnetic path. The closed magnetic circuit which 
returns from the inner circumference section of the coils CI, C2, and C3 
in the magnetic-substance laminating section 6 to the coil inner 
circumference section of the magnetic-substance laminating section 6 
through the magnetic-substance sheet part which does not form the coil 
conductor pattern and the periphery section of a coil, the nonmagnetic 
insulator layer 4, the magnetic-substance laminating section 2, and the 
nonmagnetic insulator layer 4 in this way, or the closed magnetic 
circuit of the reverse sense is formed. 

[0022] Although the magnetic-substance sheet of two or more sheets is 



joined, it divides roughly, and there are two approaches in it. One is 
an approach which carries out cutting and processing and which only 
predetermined number of sheets carries out the laminating of the 
magnetic-substance sheet ******** green sheet before sintering one by 
one, and sticks by pressure and sinters it, and a predetermined 
dimension is made to complete. Other approaches are approaches of 
joining using adhesives, cutting and processing the calcinated magnetic- 
substance sheet, and making a predetermined dimension completing it. It 
is good by any approach. 

[0023] As mentioned above, by constituting a transformer from the 1st 
magnetic-substance laminating section 2, a nonmagnetic insulator layer 4, 
and the 2nd magnetic-substance laminating section 6, adjustment width of 
face of each characteristic element can be enlarged, therefore 
adjustment of the characteristic value as a transformer, for example, 
magnetic reluctance, a magnetic-saturation property, an inductance value, 
etc. , etc. becomes easy, and the thing of a desired characteristic value 
can be obtained easily. 

[0024] The transformer of drawing 2 can be separated in the center 
section of 3 sets of coils (CI, CI 1) arranged up and down, and (C2, C21) 
(C3, C31) the coil, and it can also be concluded that the nonmagnetic 
insulator layer 4 was inserted there. Anyway, in manufacture of this 
transformer, the magnetic-substance laminating sections 6 and 8 will be 
manufactured by the same approach with drawing 3 having explained. In 
that case, both the magnetic-substance laminating sections 6 and 8 make 
the nonmagnetic insulator layer 4 insert in between, laminating 
arrangement is carried out so that the magnetic-substance sheet side 
with which a coil (coil conductor pattern) exists may counter, and the 
magnetic-substance sheet side with which a coil does not exist forms 
both York of an iron core. Although you may connect with a serial, each 
coil CI and CI 1, for example, coils, can also be functionally used as 
one coil with both coils, and they can also be used as a separate coil 
according to a desired property. 

[0025] The magnetic-substance sheet part which does not form the inner 
circumference section of the coil of the magnetic-substance laminating 
section 6, and a coil conductor pattern in this transformer, and the 
periphery section of a coil, It will return to the coil inner 
circumference section of the magnetic-substance laminating section 6 
through the magnetic-substance sheet part and the nonmagnetic insulator 
layer 4 which do not form the periphery section of the coil in the 
nonmagnetic insulator layer 4 and the magnetic-substance laminating 
section 8, and a coil conductor pattern, or the closed magnetic circuit 



of the reverse sense will be formed. 

[0026] Also in the transformer of this example, adjustment width of face 
of each characteristic element can be enlarged like the transformer of 
drawing 1 , therefore it is a characteristic value (adjustment of 
magnetic reluctance, a magnetic-saturation property, an inductance value, 
etc. is easy, and a desired characteristic value can be acquired 
easily.) as a transformer. 

[0027] In addition, although explained in each above-mentioned example 
as what has the square flat-surface configuration of a coil, this 
inventions may be other configurations, for example, a round shape and a 
polygon, without being restricted to it. 
[0028] 

[Effect of the Invention] According to this invention described above, 
the adjustment and impedance adjustment of the linearity range 
accompanying magnetic saturation are easy, and the product which was 
moreover rich in versatility can be offered easily. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The side-face sectional view showing one example of the 
laminating mold chip transformer by this invention. 

[Drawing 2] The side-face sectional view showing other examples of the 
laminating mold chip transformer by this invention. 
[Drawing 3] The decomposition perspective view of the 2nd magnetic- 
substance laminating section in the laminating mold chip transformer of 
drawing 1 . 

[Description of Notations] 

2 1st Magnetic-Substance Laminating Section 



4 Nonmagnetic Insulator Layer 

6 2nd Magnetic-Substance Laminating Section 

8 1st Magnetic-Substance Laminating Section 

S1-S18 Magnetic-substance sheet 

10-26 Coil conductor pattern 

30-42 Coil conductor pattern 

50-58 Coil conductor pattern 

CI, C2, C3 Coil 

Cll, C21, C31 Coil 

Til, T12 End-winding child 

T21, T22 End-winding child 

T31, T32 End-winding child 
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DRAWINGS 
[Drawing 1] 




CI C2 C3 



[Drawing 2] 
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/fcSSttf* h tc H H &tt K ift 3 / 4 * - > © 3 -f ; W» 

mm t&ttfatZ J; 5 fcJBJK 9 0 0 1* -3*I*ff£B£-f & 
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2 

X L T**S^-T S 21 1 ©ifcgjiE L K «fc D 

sii b fc 3 n,*m& vxtf. 2 ©«tt#:«)igE©3 

«ISf7 7 h 5- >XSteT5iIif'y 7" h 9 >X 
©SjS^ffio 

h9>X©Mift^. 

«3t 5 tDaiE^ i fe©^ifi^fc-&^ ^nssg»j 

[SgBJ©»«ffl/j:^] 
[0 0 0 1] 

[0 0 0 2] 

[0 0 0 3] 3-f;i/##:/^5'->S:TO#tc c i;0^L 

ic-r^^ttCiD l-QSfctt-^tlK_h©3-f;i/S:^figL 

L * V » tt««ia?n m± L 1t D T -5 fc * tC«¥S * \Z # 
«tt©ffi»#:JiS^#Si±2. ltHM»® C iTa&^o 
«£*©«JBS!l9 1 -y7>9>X«^'(4#:^-htLT > * 

[0 0 0 4] 

[56W*»#*U«fc'5fr5»jl3 ^>J->^-h£fflV> 

[0005] u&*«-3T*5Egsoawtt» «a»»icfp 

>y X° h 9 >X t^©Siig*)4^flft-ra z\ tx&z. 
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(3) 

3 

[0 0 0 6] 

zmmm^yfh^yxte, 3< )vm#./v?~-y*wj& 
bT^aiiaftow^- h &wr brass i © 

/I ^ - > * L h K fiR<£SJR ti^J 3 / 4 
^->©3-f ;k##:A^->#U £&tt2JBU:J&«Sft 

)im&rt?->o>i&m£.timfa-tz>£5\zm#i9 o° -r 
h ©-^© ^ -i )\>mfn 9 - y (Dmm t mxo 3 -f jvm 

»/ - > <Di&i% t £«*© n -r MMtn*- >©£&« 
tc^&£ftT^3x;i/-*-;i/£^LTS*SSSt-& n 
t ©«s® l t ± d mm l tz a -r jifim&z ftfcm 2 ©« 

B£ft. ^©Wlr^tt^ftfrH^ff^nTfe^fe© 

20 

[0007] m>£m2tm<Dmw\z£z>mmm^y7h 

«icft©«tt#:x-h*«»LTaD, j&v^, 3^;b« 

4 - >© 3 -f ^ - 1 £ « 2 «±Jl?f££ 

ftT£s D, C ft 5 ©«tt#»- h tt±TK»S-T ««Ht 

;^#:a°^ - >©£&* t firT S «fc o fcJRfc 9 0 0 

- h©-^©a-l';i/*#:A^->©^Si;«*©3-l'Jl/ 
A ^ - > ©J&S t £ ®%<D 3 >f * - > ©56 

1 *«kt;m 2 0»tt#:«I^4*itt«#:I4^bT 

© 3 -f ; wra-^r iri cffl ®*r * «fc 5 kubsjai s nta 

-S> *>©-?&£„ 

[0 0 0 8] »*«38E««D5fiiflK:«t*aJBS!5 1 y^h 
^>X©«3t*S(i, n-fjH#;^->ifMbT^ 40 
ftVsHRftCKttfl:^— h£ffl«LT&Sf§ 1 ©ffi4# 

jj6LTV»tt^*icft©«tt#^- b££tf3-f ;b*#:A 
^->*Mbfc«ltft©itt#y- h*«Ibt& 

tcBR^(C«(3/4i5'->'©3-f;b^#:A 0 3'->^l 
^fc«2«_h^^$ftT*5D, £ ft £>©»£#:->- MS 
±TKBt»-r*attft:->- h©-^©n^;^#:A^- 

> otiwi t mis<D 3 -f ;b«# a ^ - > ©^ t awiftrr 
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4 

BSSf5M«ttfr->— b©-£©3-f;H*#:A;5'->© 
«t«on^ A * - > ©&S £ Sfcf; © 3 -Y 
;^#:a^— >©^*fc^$ftTVi-5x;v— 
^ bT^SS^s z. £ ©$*M L tr «fc D XK L & 3 -f ;i/ 
ft»*l/Tft**2 Jl m © 3 -f ;H»fl£/1 * - 

fefHR&ttftfl. -€-ft-?fttip«bT4s#, 
TagiEafe©&B*?b> ^ft^^a-g-ar^JlttCiD^e 
ifl&^jfbfclll?^ ^h7>X £SL3£T3 fe© 

[0009] mMmimmcomwizkzmmm^yT'b 

7 >xo»iS^j*B. l isitm 2 ©fiStt#^SMgKM 

3 \Z J; 0 aiE^: *> © fe 
©Ta&-5>„ 

[0010] m^m5mm<D^m\z^nmm^y^h 

[0 0 11] S»*JS6E«05fiMK«t*a»^y^'h 

lt^3(Cj;DiiIE^:t>©Sm-a-t5-a:fc^ ^ft5 
[0 0 12] 

^>XS#StCnJ^£-r§^£^-r^^>„ 
[0 0 13] h^>X£2^©?!tt#::MJlgE(C#fflU 

mmfcm<Dm%-\z£-DT®mzmm?rz>z.t.&-e&, h 

7 >X £ LTS*Sn5«ttC«« tcMJS-f§ C £*ST 
[0 0 14] *^BJ©Mjg^?*(CcfcD> 

[0 0 15] 

[H*^J] £AT> BlilfS*J»bT*fS^©lli6WSBiW 

[0 0 16] laiB^^tC^S^H^^^^h^^X 
©IS 1 ©^^©^HWH^^fcWTabSo z\(D^v 

2, #«tt««fl:B4fe«fct;m2©aHtflC«)Ba5 6A»6 
a^W5. S5l©Ktt#W)B»2tta3£©=i'f;PWfr 
;^->Sb©itt#;y- h *BfS©«ftt« (aiRfiili 
•a»IS?n-4'>^^^>x) lc*CT«ak«MMIb& 
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tt«6»#:J14©JP$tt»0. 1mm (=100 Mm) , 
»2©«14#«BS6©»Sttiia2. 6mmTSoT, 
i\>mfrZ>MfctoX-l*l 3^->. 1 0^->*sJ;^7^ 
— >(D|W|^iHB©3ft©3-f ;i/C 1, C 2i3<£DCC 3£ 

^-Kif^&10 0/(m (=0. 1mm) ONi- 
^SSjgWWT&SMn - Z n|7i5-f 10 

(jS,S,£ Tv-f^-j ) mmfkO Zn7 

17^ htLTtt. Fe 2 Os 4 7. 7mo 

1%, ZnO 5 2. 3mo 1 %©&fifc© V*-5 

c ttf-vzz, n <D#M&mmfom 4 \m&w 1 0 0 ~ 
« mmm • es^fiaw r >^*>x) wens 

#>7&£> 10X10 (mm) @JgT&3o 

[0017] 12 ©fifr£#3»JlgB 6 tt> 03 fC^T «t 3 
(3, □'fKl, C2, C 3&Bl&TZ>rclb(D3-()Vm 
fr/^->tLT, i|gl50~600Mm, JP$15w 
m©0!*.««'S-;* h £BU«L;&ffi# 1 7 ft©«4#» 
-hSl~S17«h, — >&L©Rft«D 

i&ttftv— h S 1 8 t SKfSffcS'— hS18, S 1 7 - 

[0 0 18] b S 1 ~S 1 7 ic«H^o=r 

i<X*W!cii(3«3/4^->©n-l'J^#:A°^-> 
«Sn5„ ift#y-hSl, S2, S 1 6, 17 

fcji-tn^nn-f^c im<D?-i)imfcA?->i o, 

1 1, 2 5, 2 6«fi£$n> hS 3 

s i 3~s i 5 tcfi^-ti^nn-f ;vc ifflcDn>r;v*#: 
A°^ — >1 2*3J;IX2 2~2 4ta^JK 2ffl©n<Jl/ 
S^^->3 0i3ctZ>*4 0-4 2 at|1?£>fl<jfcj£js££ 

n, it*v'-hs4~s i 2ctj^n?n3'f 

Klffl©n^fi#:/^->13"-2 1L n-f)I/C 40 
2ffl03-f;PS*/15' — >3 1~3 9 t, n^K3ffl 
©a-1';P«#:A°^->5 0~5 8 £itim<bmzM)&-&tl 
W5. n-nv**A^->i o^sn-fJi'C i©ii 
©a-fj«fT l i#t, Sfca-f a°^-> 2 6#» 
6a-f;i,c l ©fg2©rK;i^^T l 2*^>- b©iu7j 

0*63^ )VC 2©Il©n-fJkSfT2 1^\ 

-1 )vmfcrt*?—>A 2^e.a-r;i/C 2co^2©n-r;« 

fT2 2*^>-hcD|t7j«ffltc*ffi$nTV^o 

i#:/W->5 0*^3^JVC3©Il©3l'jPSfT 50 
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5 

3 l#t, *fe3-f;P2»#A^->5 8^63-f;l^C 3(75 
S2©n>f )«TT 3 2^y-h ©£#Jffi $ tlT 

[0019] *n^nis*grr*i8tt#'>- k 

NSl Ji©3-T;^#:a°^-> 1 0 ©&38fc, 
ilt Slttfty- h S 2 ±©3^;^ft;^-> l l 

hS 2~S 1 7±©3-f;Wlft;^->l l~26©i 

n, 3-f;«fTii, t 1 2*mttt-i)vc urn 
^sti^o ±<mmzvr. ftt#'>-hs3~si5 

±©3-f ;P##:A^->3 0~4 2©iit5!)©£5 

l ©n«£ iws^tiw tsasrr -s c 1 1 <fc o t, 

3^J^fT21, T22Sft^3-f^C2«^ 
fl§. 3 S8tt#:>— hS 4~S 1 2_h©n-f jWR 
#:A^->5 0-5 8©R»^5fe©£3L©**»fe«fc 

3 1, T3 2&^r-rsn-f;pc3^^Sla-5. 
[0 0 2 0] £l±©<t'5l:l/T*^3nfch7>'Xi:* 
V^Tte, SfTl 1, T12fflt|f|13?->ffl3-f)I/ 
C 1 n» £S^T 2 1, T 2 2 mzfo 1 0 3?-> 

03^^C2*JifSSn, STT3 1, T3 2Ml;fi7 

& — JVC 3*t«^$ns. 

[0 0 2 1] miCDh5>Xt*5ViT«, «t£fr«JlgR 
3-*£7Bj£f*. «£&©3-*««14#«JiaS2K:<fc 

6l;^W53^;Kl, C2, C3©^»^3^;i' 

3>f;Kon«aJ, #«tt«i#B4 1 «tt#:ttBgE2, 
fcJ;tf#*Ht*MWMI 4 S^LT«tt#«l* 6 ©n^f 

[0 0 2 2] «|^ft©«ttft:>— hSSf^TSOCtt, 

7jSt*5o teo^ttttfisu&sattfr^-hsasfjw 

[0 0 2 3] a±0«k5l:, h9>XSr, ® 1 ©Kttft: 

^>Xfil^<!f©P»^§S(c^D, HfM©#ttfit©fe© 
[0 0 2 4] 02©h5>Xtt±TtiHg$tlfc3ffi© 
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(5) 



8-9 7 0 3 8 



8 



X-Vl (C 1, C 1 1) , (C 2, C 2 1) *5<tZ>' (C 
3, C3 1) &X<f A<D**ffi'C&mU *Z\Zffim 

■gees n, n -f ;v©#ffib&v^tt#:->- n» 
©Ma— #£je^-r£>. &rKJW**.lin-f;i'C l, c 

[0 0 2 5] ^©h^>Xt*5V^Ttt, ttM£#fttJ|ffi6 

[0 0 2 6] r.<nmm.m<DY ; y>7,\z^x%. Bio 

fit ■ • -f >y**>**fc£©»IS&&««S 

[0 0 2 7] t£&±m&MMWZ&^Tfe=l-1 JKDW-W 



10 



20 



[0 0 2 8] 

[589i©x>iS] £JUj£^&#3S9lIfc«ktttf> *SU&Sifc 

[0ffi©js*^mw] 

[Hi] *5SWK«fcs«t»ag t 5/^h5>^©-*jfi« 

[0 2] ;zMBBJi;J;£«JlH^yyh5>X©ffi©*&S 
[0 3] 01©«BM5 1 -y^h5'>Xt*5tt§l|2©« 

4 mmmmm 

6 £$2©^#sfflBgB 
8 $10flH£&l8jfii 
S1-S18 «ttfl£3/-h 
10-2 6 

3 0-4 2 H-f^ft/l? — > 

5 0-5 8 n-fJI/##:/^-> 
CI, C2, C3 Xsf)V 
Cll, C21, C31 n-r;]/ 
Til, t l 2 zi-r;«T 

T2 1, T2 2 3>f JWShP 
T3 1, T3 2 n-Ot/SST- 



[01] 



[02] 




CI C2 C3 



CI C2 C3 




Cll 1 C3I 
C2I 
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[S3] 




(72mwn # □ m # mmmm * nc m * 
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